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Abstract

Warung Makan Leko is one of the restaurants in the Jakarta area that offers local
cuisine, a diverse menu and delivery orders via phone order. Customers are one source of
income for Warung Makan Leko. The amount of competition makes Warung Makan Leko
have difficulty in retaining loyal customers. For this reason, further analysis is needed to
find out who these potential customers are. Then an application was developed to classify
customer data using the K-Means (clustering) algorithm. The data used as an example in
this study is the sales transaction data of Warung Makan Leko. Run the process to
calculate the total sales to customers and the number of transactions with customers to
classify customer data. The K-Means clustering method tries to group the existing data
into groups. Data in groups have the same properties. Customer data is grouped into two
clusters, no and implicit. Each cluster is then classified based on the prioritized criteria.
The cluster with the highest centroid value is the cluster that is rewarded, and the cluster
with the lowest centroid value is the non-rewarded cluster. The results of this process
form clusters, which are used for advice and consideration to determine sales strategy,
namely to reward customers who rank higher in the cluster.
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1. Introduction

The customer is one of the important positions in the development of business strategy,
the customer is also one of the sources of profit in the company. This requires a good
understanding of the customer. A good understanding of customers can be used by
companies to retain customers which must be maintained [1,10]. The problem that is often
faced is the difficulty in determining the right customer quickly, this can result in the
company losing customers that should be retained. Customer segmentation is a popular
method used to select the right customers or customers to start a promotion. By
segmenting customers based on their behavior[13], we can better target their actions.
Such as giving loyalty that can meet customer expectations so that customers will stay
because they are satisfied with the services provided. The process of determining
customers manually by inputting customer data one by one and then sorting customer data
often causes several problems, including taking a long time and high accuracy. In
addition, the computational process of determining the customer is also one of the
problems. So we need a system that can assist in the decision-making process anyone
[2,11] recommended customers receive awards based on predetermined criteria. The
solution is to create an application system by making more use of computer technology as
a tool in supporting operational activities in the business field that makes it easier for
users to process data or information quickly, precisely and accurately so that work
effectiveness and efficiency is achieved [6,13].

However, analyzing large amounts of customer data requires a lot of energy and time.
So it is necessary to apply an algorithm, the application of a clustering algorithm for
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determining customers based on existing data. There are two ty
are often used in the data grouping process, namely hierarchical
hierarchical (non-hierarchical) data clustering. In this researchig
support systems, the authors focus more on grouping non-hierai¢hical clustering data.
Clustering algorithms on non-hierarchies with the partition approach are of several kinds,
including Fuzzy C-Means, K-Means and so on. The author uses a clustering algorithm,
namely the K-Means Clustering algorithm. The K-Means algorithm is a non-hierarchical
data clustering method that partitions data into one or more clusters/groups, so that data
with the same characteristics are grouped into the same cluster and data with different
characteristics are grouped into other groups. 7,8,13]. This algorithm will help users
determine customers faster. The K-Means Clustering Algorithm, apart from being able to
cut the time for determining potential customers, can also make precise and accurate
determinations [14].

2. Research Methodology

The method that can be used is based on the experience of previous research that the
K-means method can be used to classify user satisfaction data. Furthermore, the results of
the clustering are used as labels which will later be processed using classification
techniques. The results of the classification will be evaluated for its performance for
consideration for the next step.

The flow of this research is the first to analyze and survey the research site.
Furthermore, the collection of supporting data used for research. After the data is
collected, data preprocessing is carried out so that the data can be processed. After the
data is normal, the next step is the application of the K-Means method. The last is to
evaluate the research results.

3. Result and Discussion
3.1. Analysis

The development of technology is growing day by day. Advances in technology have
led to many web-based applications that can display various kinds of digital information.
These web-based applications do not rule out the possibility that the information provided
is similar. Customer determination application to find out which customers are not based
on existing transactions with data that has been stored in the database. The current system
is still manual. The current system analysis is carried out to find out the problems caused
by the current system. These problems can be used to analyze user needs for the new
system. Then, after the problems and system requirements are analyzed properly, the
results of the analysis can be used as a basis for designing a new system, so that a new
system can be produced that can meet user needs.

3.1.1. K-Means Clustering Algorithm Analysis

In the analysis of clustering to determine the previous customer, when the data
grouping process requires a clustering algorithm for grouping data according to the
characters inputted from the user with the transaction data information database. For this
reason, the following is an analysis of the Clustering search using the K-Means Clustering
Algorithm in data grouping. In an article published by Elsevier "Data clustering: 50 years
beyond K-means" [7,13] it was revealed that organizing data into a cluster is the most
basic model for understanding and learning. Cluster analysis is a formal study for
grouping, or clustering objects according to the characteristics that are measured based on
their resemblance to one another. Clustering is grouping using unsupervised learning
techniques where no training is needed on the method or in other words, there is no
learning phase and does not use labeling for each group. In the same journal, it is also
disclosed about the use of K-means as an algorithm which has been reliable since the past
and is even currently quite reliable for the clustering process. The K-Means Clustering
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algorithm is a distance-based clustering method that divides dal
where the clustering process is carried out by taking into account
be grouped. In this algorithm, the center of the cluster or centrd
stage randomly from a collection of data (population). Thet
component in the data population and marks the component to“one of the previously
defined centroids based on the minimum distance between the components (data) and
each centroid. The centroid position will be recalculated until all data components are
grouped into each centroid and finally a new centroid position will be formed. This
iteration will continue until convergent conditions are created

3.1.2. Requirements Analysis
To build a system, it is necessary to do a system requirements analysis stage. Analysis
of system requirements can be grouped into two parts, namely: functional requirements
and non-functional requirements.
a) Functional Requirements
System functional requirements are activities and services that must be owned by a
system in the form of input, process, output, and data storage (3,11,15)
The Functional Requirements needed are:
1) The user enters input data in the form of a transaction
2) The system performs clustering or grouping of customer data based on the
transactions of each customer that has just been updated
3) The system must be able to determine the sales strategy, namely providing
rewards for customers with the top cluster position.

b. Non-Functional Requirements
The non-functional requirements of the system are the requirements of what the system
must do. Some of the non-functional requirements that must be met by the designed
system are as follows:
1) Performance, The system to be built must be able to show the results of the
customer determination process
2) Easy to learn and use, The system to be built must be simple and easy to learn by
the user.
3) Documentation, The system to be built can store word suggestions added by the
user (user) into the database
4) Save cost, The system to be built does not require additional devices in the
execution process

3.1.3. How the K-Means Algorithm Works
The way the algorithm works in conducting customer searches is as follows:

a) Define the number of K clusters.

b) Initialize K cluster centers (centroids) as seed points (initial cluster prototype). This
centroid can be obtained randomly or selected from the first K data objects.

c) For each data component, calculate and mark the distance (distance) to the initial
centroid then enter the data to the centroid closest to the distance 2

d) Calculate and change the centroid of each cluster as the average of all members of the
cluster.

e) Check all data again and put each data closest to the new centroid. If the members of
each cluster do not change (converge), then the step stops and if it still changes,
returns to step 2.

The following is a flowchart of the K-Means Clustering algorithm on customer
determination.
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Figure 1. K-Means Clustering Algorithm on customer search

3.2. Design
3.2.1. Design of customer search system

At Warung Makan Leko, a web-based customer search application system will be
created. The design of this application was built to make it easier for owners to quickly
and precisely obtain customer information, simply by opening the website, information
about who got customers can be seen properly and clearly. The design of the Warung
Makan Leko website application that was built is object oriented (object-oriented) using
Unified Modeling Language (UML) as a modeling language.
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Figure 2. Customer Process Get reward
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3.2.2. Implementation i

At this stage, it discusses the implementation and testing of t
System. This implementation is a way of realizing the results ofh
has been done so as to produce an application that can work prégérly. System testing is
done using Mozilla Firefox, Google Chrome as a web browser, the database engine used
is MySQL which works on the Apache web server. The following is an application to add
a food menu, which can be seen in the image below:

0 records per page n

Kode + Nama Menu Harga Aksi

A01 Ayam 7.000 mﬁ
An Sup Jamur Jagung Ayam 41.000 [ o [ rnuc |
A12 Sup Patin Asam Pedas 35.000 mﬁ
a13 Sup Gurame 57.000 BE3
At4 Sup seafoofd Tahu Jepang 52,000 mﬁ
a15 Sup Tom Yam Seafood 66.000 BE3
A18 Sapo Tahu JP £1.000 mﬁ
a1 Sup Nia Asam Pedas 35.000 BE3
A18 Gurame Goreng Terbang £2.000 mﬁ
a1 Gurame bakar(MaduKecap/Pedas) 62.000 BE3

Showing 1 to 10 of 52 enfries 23 4 5 Next—

Figure 3. add food menu

3.2.3. Test Results
Table 1. Table of Program Test Results

Transaction Data Types
Data Year January 2016 to June 2016
Total Transactions 600 Records
Number of Customers for Transactions + 650 Records
Clusters 2
Clustering Process + 10 Minutes
Iterations 10 terations

4. Conclusion

Some conclusions that can be drawn from this research are the K-Means Clustering
algorithm can be used to group customer data as a support for customer determination
decisions. Customer data is grouped into two clusters (and not). Then each cluster is
classified based on which criteria are prioritized, namely one of the criteria for the number
of transactions and the nominal number of transactions. The cluster with the largest value
at the final centroid is a cluster that is recommended to receive a reward, while the cluster
with the smallest value is a cluster that is not entitled to receive a reward. Applied the
application with the concept of decision makers using the K-Means Algorithm to group
customer data to find out data that has potential by calculating the number of transactions
to classify customer data. customer with the top cluster position.
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